Energy Dependence of the Analyzing Power for Proton-Carbon Scallering

A procedure based on Regge pole phenomenology is developed to determine the energy
dependence of the analyzing power in pC elastic scattering in the CNI region, The model
contains the Pomeron and two lower lying, =0, Regge poles corresponding Lo the [ and the o 1L
15 shown that the measurement of the polarization P at onc crersy plus the measurernent of the
shape of the CNI peak al two energies is sufficient to predict the analyzing power at all energies,
Itis further shown that if the spin-flip factors for the [and the © are equal , the energy
dependence can be predicted based on measurements of P and the shape at only ane energy
Such information 1s available from E950. Using the Spin 2000 data from L9350 we determine the
real and imaginary parts of the spin-flip factor for pl.=21.7 GeV/c, From those and making the
assumption just mentioned, we caleulate the spin-flip factor for the Pomeron and for the lower
lying Regge poles. With these the analyzing power at pL=100 and 250 GeV/e is predicted, This
simple assumption can be lested using the data recently obtained at pl.=100 GeVie; if it fails tha
data can be used, without knowledge of P at pL=100 GeV/e, 1o determine the three Regge spin
Hip factors and thereby obtain the prediction of the model for the energy dependencee, [tee (o
this assumption. The robustness of the assumption is tested by using two chifferent Regge fits to
the non-[lip data. Comparison with the pp data from FermiLab E704 shows that the 1= spin-[lip
factors must be much larger than the 1=0 spin-flip factors. Considerable attention is given o the
correlated errors at each stage.

Llarcy Trueman
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Pure CNI (no hadronic spin-flip, T = 0) compared with
Spin 2000 data.

65



= b __L__qze._h
Au(t2) ( £ )
_h
+ ﬁj;@)(t.) & )
t ey

SCS) - j:"“f_f‘&rl_
i —*-%%mz

Kg ¥ E,‘E*. svich & (rueman
"CF,:_ =, jI_LCTm -}-'_Cé,h)
T=0)

ks 'Lw.--ﬁ!--.{, m-aa.w?y pere

i



68.3% confidence level ellipse for fit to Spin 2000 data
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Best fit to Spin 2000 data for Ay
1=0,010-0,038 i
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Solutions to equations generated by
measurement of 7(s) at s=42 with
known beam polarization
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Encrgy dependence of 1
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Analyzing power for pL=100, 250 GeV/c based on Regee model and
fitat 21.7 GeV/e/
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Comparison of projections for AN to higher energy
using non-flip inputs of Cudell et al and of Block et al
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dashed line uses Block et al as input



An for pp at pL = 200 GeV/e with E704 Tow-t data. Solid curve 15 best
Mt with = 0.188 + .024 i, dashed curves uses the values obtained from
fit to Spin 2000 pC data extrapolated to s=400, 1= 0.041 0.02 i,
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Comparison of the error ellipse (68.3% confidence level) obtainecl
from fit to 13704 data below Itl=0.05 with that obtained by using
lRegge model applied 1o Spin 2000 data, Strong indication of large
I=1 contribution to proton-proton scattering.,
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